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INFORMATION PROCESSING DEVICE
WITH SENSOR DETECTING MOVEMENT
OF DEVICE HOUSING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to an information process-
ing device which appropriately control rotation of a fan for
cooling or heat dissipation provided inside a housing.

2. Description of the Background Art

A personal computer has mounted therein components,
such as a CPU (central processing unit) and a memory,
which generate heat. In order to prevent influence of heat
generated by such components onto computer operations, a
fan for cooling the components that generate heat or a fan for
discharging heat in the housing to the outside is provided in
the personal computer. In the following description herein,
a fan for cooling or heat dissipation will be generally
referred to a “cooling fan”.

With respect to control of such a cooling fan, various
methods have been proposed. For example, Patent Literature
1 (Japanese Laid-Open Patent Publication No. 2012-
094214) discloses a technology which detects vibration of a
hard disk drive (HDD) inside a personal computer and stops
rotation of a cooling fan when the magnitude of vibration of
the HDD has become large. Accordingly, the technology of
Patent Literature 1 prevents degradation of the performance
of the HDD due to influence of vibration caused by rotation
of the cooling fan.

Further, Patent Literature 2 (Japanese Laid-Open Patent
Publication No. 2007-172042) discloses a technology which
detects whether a personal computer is being used on a desk
or on a lap, and increases the number of rotation of a cooling
fan when the personal computer is being used on a lap.
Accordingly, in the technology of Patent Literature 2, when
the personal computer is used on a lap, the temperature of a
heat generating part is suppressed by increasing the number
of rotation of the cooling fan, and thus, an effect that the user
is less likely to feel heat on his or her lap can be expected.

SUMMARY OF THE INVENTION

The present disclosure provides an information process-
ing device which controls a rotation member such as a
cooling fan to reduce abnormal sound or noise generated
from the rotation member.

An information processing device according to the pres-
ent disclosure includes a sensor configured to detect a
change in an attitude of a housing, a rotation member such
as a cooling fan, and a control section configured to control
rotation of the rotation member. The control section per-
forms control such that when a change in the attitude of the
housing has been detected by the sensor, the control section
stops the rotation of the rotation member or decreases the
number of rotation of the rotation member to be lower than
that in an ordinary operation, and thereafter, when a change
in the attitude of the housing is no longer detected by the
sensor, the control section returns the rotation of the rotation
member to that in the ordinary operation.

The information processing device according to the pres-
ent disclosure controls rotation of the rotation member such
as a cooling fan, in accordance with a change in the attitude
of the housing. Therefore, abnormal sound or noise gener-
ated from the rotation member can be reduced. Further,
when there is no change in the attitude of the housing any
longer, the information processing device according to the
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present disclosure returns the rotation of the rotation mem-
ber to that in the ordinary operation before the control.
Therefore, cooling performance relative to components that
generate heat can be maintained.

These and other objects, features, aspects, and advantages
of the present disclosure will become more apparent from
the following detailed description of the present disclosure
when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an external view of an information process-
ing device 1 according to one embodiment;

FIG. 2 shows an example of a part of the inner structure
of a body unit 20 of the information processing device 1
shown in FIG. 1, seen through the upper face of the body
unit 20;

FIG. 3 is a functional block diagram showing character-
istic configurations, in the present disclosure, among func-
tional components housed in a display unit 10 of the
information processing device 1;

FIG. 4 shows a simplified view of a rotational structure
part viewed in an A-A cross section of a cooling fan 33
shown in FIG. 2;

FIG. 5 illustrates how the state of the cooling fan 33
changes associated with movement of the information pro-
cessing device 1; and

FIG. 6 is a flow chart showing process steps of a fan
controlling method performed by a fan control circuit 36 of
the information processing device 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments will be described in detail with
reference to the drawings as appropriate. However, there
will be instances in which detailed description beyond what
is necessary is omitted. For example, detailed description of
subject matter that is previously well-known, as well as
redundant description of components that are substantially
the same will in some cases be omitted. This is to prevent the
following description from being unnecessarily lengthy, in
order to facilitate understanding by a person of ordinary skill
in the art.

The inventors provide the following description and the
accompanying drawings in order to allow a person of
ordinary skill in the art to sufficiently understand the present
disclosure, and the description and the drawings are not
intended to restrict the subject matter of the scope of the
patent claims.

Hereinafter, one embodiment will be described with ref-
erence to FIG. 1 to FIG. 6.

[1. Structure]

FIG. 1 shows an external view of an information process-
ing device 1 according to one embodiment. FIG. 1 illustrates
a notebook personal computer as the information processing
device 1. However, the shape and the size of the information
processing device 1 to which the present disclosure is
applied are not limited in particular, as long as the informa-
tion processing device 1 is an apparatus provided with a
cooling fan, and the information processing device 1 may be
a tablet-type personal computer, for example.

The information processing device 1 shown in FIG. 1
includes a display unit 10 and a body unit 20, and the display
unit 10 is attached to the body unit 20 by means of a hinge
part 11 so as to be able to be opened and closed. A front face
(the side facing the body unit 20 in a closed state) of the
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display unit 10 is provided with a display screen 12, such as
a liquid crystal display or an organic EL display. An upper
face (the side facing the display unit 10 in the closed state)
of'the body unit 20 is provided with a character input section
21 such as a keyboard, a pointing device 22 such as a
touch-pad, and the like. Although not shown in particular,
operation buttons such as a power switch and the like, a
microphone and a speaker, medium inlets for a DVD (digital
versatile disk), a memory card, and the like, connection
terminals such as an USB (universal serial bus) and the like
are installed as appropriate in the upper face and side faces
of the body unit 20 in accordance with the specification of
the information processing device 1.

The display unit 10 has a substantially rectangular paral-
lelepiped box shape, and as shown in FIG. 2, a sensor section
31, an electronic circuit board 32, a cooling fan 33, a hard
disk drive (not shown), a medium drive section (not shown)
such as a DVD drive, and the like are housed in the interior
under the character input section 21 and the pointing device
22. FIG. 2 shows an example of a part of the inner structure
of the body unit 20 of the information processing device 1
shown in FIG. 1, seen through the upper face of the body
unit 20. It should be noted that the inner structure of the body
unit 20 shown in FIG. 2 is merely an example and the
arrangement of components housed therein is not limited
thereto.

FIG. 3 is a functional block diagram showing connection
among the sensor section 31, the electronic circuit board 32,
and the cooling fan 33, which are main functional compo-
nents, in the present disclosure, housed in the body unit 20
of the information processing device 1.

The sensor section 31 includes a temperature sensor 34
which detects a temperature inside the body unit 20, and a
movement sensor 35 which detects movement such as an
inclination or a rotation of the information processing device
1 (housing). As the movement sensor 35, an angular velocity
sensor, an acceleration sensor, a geomagnetic sensor, and/or
the like is used for example. A result (angular velocity,
acceleration, geomagnetism, and/or the like) detected by the
sensor section 31 is sent to the electronic circuit board 32.
On the electronic circuit board 32, various components and
circuits for causing the information processing device 1 to
function as a computer, and a fan control circuit 36 which
controls the cooling fan 33 in accordance with a content
detected by the sensor section 31 are mounted. The fan
control circuit 36 controls rotation of the cooling fan 33 in
accordance with a content detected by the movement sensor
35. For example, the fan control circuit 36 increases the
rotation speed of the cooling fan 33 if a temperature detected
by the temperature sensor 34 is high, and decreases the
rotation speed of the cooling fan 33 when a temperature
detected by the temperature sensor 34 is low. In addition, the
fan control circuit 36 performs characteristic control of the
cooling fan 33 described later, in accordance with a detec-
tion value of the movement sensor 35. The cooling fan 33 is
a fan for cooling components (CPU, for example) that
generate heat associated with operation of the information
processing device 1. FIG. 2 shows an example in which the
components to be cooled are arranged below the cooling fan
33.

[2. Operation]

Next, a specific fan controlling method performed by the
information processing device 1 having the above structure
according to an embodiment will be described.

Before describing the specific fan controlling method,
relationship between movement of the information process-
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4

ing device 1 and the cooling fan 33 found by the inventors
of the present application will be described.

Typically, a stationary desktop personal computer is often
used at a fixed position (in a static state) such as on a desk.
Thus, a cooling fan can continue rotating stably and silently.
However, in the case of a portable personal computer such
as a notebook personal computer or a tablet personal com-
puter, movement such as lifting, inclining, or rotating the
portable personal computer in various directions may occur
during operation thereof. When such movement has
occurred, abnormal sound or noise may be generated from
the cooling fan.

Thus, generation of abnormal sound or noise from the
cooling fan has been considered as follows.

FIG. 4 shows a simplified view of a rotational structure
part viewed in an A-A cross section of the cooling fan 33
shown in FIG. 2. As shown in FIG. 4, the cooling fan 33 of
the present embodiment has a structure in which a shaft 33«
of the fan is inserted into a shaft bearing part 336 having a
cylindrical shape such that the fan is rotatable about a
rotation axis. A gap 33¢ between the shaft 334 and the shaft
bearing part 335 is filled with a lubricant material (not
shown), such as oil, having a small friction coefficient, and
the shaft bearing part 335 supports the shaft 334 so as to be
able to rotate.

Now, a case of inclining the information processing
device 1 in which the cooling fan 33 is horizontally rotating,
to a direction indicated by an arrow B ((a) of FIG. 5) is
considered. In this case, since the shaft bearing part 336 of
the cooling fan 33 is physically fixed to the information
processing device 1 (housing), the shaft bearing part 335
will be inclined by the same angle of the inclination of the
information processing device 1. In contrast to this, the shaft
33a of the cooling fan 33 is in a state where the shaft 33a is
indirectly fixed via the lubricant material to the shaft bearing
part 335, that is, to the information processing device 1.
Therefore, the shaft 33a¢ may not be able to follow the
movement of the information processing device 1, and thus
may come into contact with the shaft bearing part 335 at a
portion C ((b) of FIG. 5), or may come into contact with the
shaft bearing part 335 at a portion D as a result of being
inclined by the inclination or more of the information
processing device 1 ((c) of FIG. 5). The contact between the
rotating shaft 33a and the shaft bearing part 335 causes
rotational friction between the shaft 334 and the shaft
bearing part 335, and thus causing generation of abnormal
sound or noise. Which of (b) of FIG. 5 and (c¢) of FIG. 5
occurs depends on the speed and the angle of inclination of
the information processing device 1.

It should be noted that when movement of the information
processing device 1 has stopped and the state of the infor-
mation processing device 1 is maintained, even if the
information processing device 1 is in an inclined state, the
shaft 33a returns to the center position of the shaft bearing
part 335 through the rotational operation of the shaft 33« ((d)
of FIG. 5). Therefore, the contact between the shaft 334 and
the shaft bearing part 334 is canceled and abnormal sound or
noise is no longer generated.

Based on the findings described above, the inventors of
the present application newly found that abnormal sound or
noise generated when the shaft 33a comes into contact with
the shaft bearing part 335 can be reduced by appropriately
controlling rotation of the cooling fan 33 when the infor-
mation processing device 1 has been moved, and have
devised a fan controlling method described below.
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FIG. 6 is a flow chart showing process steps of the fan
controlling method performed by the fan control circuit 36
of the information processing device 1 according to an
embodiment.

With reference to FIG. 6, when the information process-
ing device 1 is in a static state and the cooling fan 33 is
ordinarily rotating (step S61), the fan control circuit 36
determines whether movement of the information process-
ing device 1 has been detected by the sensor section 31 (step
S62). The “movement” here does not refer to presence/
absence of an inclination angle of the information process-
ing device 1 relative to the horizontal direction, but refers to
a change from the immediately preceding direction and
inclination of the information processing device 1 to the
current direction and inclination of the information process-
ing device 1, in other words, presence/absence of “a change
in the attitude” of the information processing device 1. This
is because, as described with reference to (d) of FIG. 5, even
when the information processing device 1 is in an inclined
state, if movement is stopped, no abnormal sound or noise
is generated. Therefore, in the present fan controlling
method, whether a change has occurred in the attitude of the
information processing device 1 is detected by use of the
movement sensor 35 of the sensor section 31. For example,
in a case where the movement sensor 35 is an angular
velocity sensor, if an angular velocity has been detected by
the angular velocity sensor, it is determined that a change
has occurred in the attitude of the information processing
device 1.

Here, contact between the shaft 33a and the shaft bearing
part 335 not always occurs when a change has occurred in
the attitude of the information processing device 1. That is,
whether contact between the shaft 33« and the shaft bearing
part 335 occurs depends on the speed and the direction of
moving the information processing device 1, and on the
viscosity and the amount of the lubricant material filling the
gap 33c¢ between the shaft 33a and the shaft bearing part 335.
Even when the information processing device 1 has been
moved, if a force that causes the shaft 33a to reach the shaft
bearing part 336 through the lubricant material is not gen-
erated (if the lubricant material has a capability of retaining
the shaft), contact between the shaft 33¢ and the shaft
bearing part 335 does not occur. Further, the direction in
which the information processing device 1 has been moved
is the direction of the rotation axis (the central axis of the
shaft 33a) of the cooling fan 33, contact between the shaft
33a and the shaft bearing part 335 does not occur. Still
further, the direction in which the information processing
device 1 has been moved is a direction perpendicular to the
rotation axis (the central axis of the shaft 33a) of the cooling
fan 33, the entirety of the lubricant material supports the
movement of the shaft 334, and thus, compared with the case
of (b) of FIG. 5, contact between the shaft 33a and the shaft
bearing part 335 is less likely to occur.

Therefore, in step S62, whether a change has occurred in
the attitude of the information processing device 1 may be
detected, by setting a predetermined threshold value regard-
ing the speed of movement, and by determining whether a
value detected by the movement sensor 35 exceeds the
threshold value. For example, in a case where the movement
sensor 35 is an angular velocity sensor, a predetermined
angular velocity is set as a threshold value. Then, if an
angular velocity detected by the angular velocity sensor has
become greater than or equal to the threshold value, it is
determined that a change has occurred in the attitude of the
information processing device 1. With respect to the direc-
tion of the movement, directions that are to be excluded
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from the detection target (for example, a direction of the
rotation axis of the cooling fan 33 and a direction perpen-
dicular to the rotation axis of the cooling fan 33) are set in
advance, and whether there has been movement of the
information processing device 1 may be detected only based
on the detection target.

In step S62, when a change in the attitude of the infor-
mation processing device 1 has been detected (step S62:
Yes), the fan control circuit 36 performs control of stopping
rotation of the cooling fan 33 or decreasing the rotation
speed thereof (reduce the number of rotation) (step S63).

As described above, contact between the shaft 334 and the
shaft bearing part 335 associated with movement of the
information processing device 1 is not avoidable basically.
The problem here is that friction is caused due to rotation of
the shaft 334 being in contact with the shaft bearing part 335.
Thus, in the present fan controlling method, when a change
in the attitude, of the information processing device 1, that
may bring the shaft 334 into contact with the shaft bearing
part 335 has been detected, control is performed such that
rotation of the cooling fan 33 is stopped before such contact
occurs or the rotation speed of the cooling fan 33 is
decreased to a speed at which abnormal sound or noise due
to friction can be tolerated. It should be noted that when
rotation of the cooling fan 33 is to be stopped, taking into
consideration that the rotation will continue for a while due
to inertia even after power supply to the cooling fan 33 is
cut, the rotation may be stopped a little earlier, or instantly
stopped with a brake mechanism provided, for example.

After the control of stopping the rotation of the cooling
fan 33 or decreasing the rotation speed has been performed
in step S63, the fan control circuit 36 determines whether the
change in the attitude of the information processing device
1 has diminished (the movement has become movement that
would no longer cause contact between the shaft 33q and the
shaft bearing part 336) (steps S64 and S65). Here, the
change in the attitude of the information processing device
1 can be detected by use of the movement sensor 35. For
example, in a case where the movement sensor 35 is an
angular velocity sensor, a predetermined angular velocity is
set as a threshold value, and if an angular velocity detected
by the angular velocity sensor has become lower than the
threshold value, it is determined that there is no change in
the attitude of the information processing device 1 any
longer (the movement has become movement that would no
longer cause contact between the shaft 33¢ and the shaft
bearing part 336). Then, when having determined that the
change in the attitude of the information processing device
1 has diminished (step S64: Yes), the fan control circuit 36
returns the rotation of the cooling fan 33 to that in the
ordinary operation before the control (step S65).

It should be noted that in step S64, instead of using the
technique of detecting whether the change in the attitude of
the information processing device 1 has diminished and
automatically returning the rotation state to the original
state, whether the change in the attitude of the information
processing device 1 has diminished may be detected by
determining a lapse of a predetermined time period. The
reason why rotation of the cooling fan 33 is automatically
returned to the original rotation after a lapse of a predeter-
mined time period is that, in a several seconds after the
movement has begun, the information processing device 1 is
expected to have settled in some place and to be in a static
state.

In this case, if the threshold value set in step S62 is made
different from the threshold value set in step S64, thereby
causing the determination of a change in the attitude to be
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made based on hysteresis, it is possible to avoid an unde-
sirable situation in which the number of rotation of the
cooling fan 33 is frequently switched due to a change in the
attitude around a threshold value, whereby a stable fan
control can be performed.

The processes of step S62 to S65 are repeated until
receiving an explicit instruction to end the fan control, such
as turning off the power of the information processing device
1 (step S66).

[3. Effects]

As described above, according to the present embodi-
ment, control is performed such that if there is a change in
the attitude of the information processing device 1, rotation
of the cooling fan 33 is stopped, or the rotation speed of the
cooling fan 33 is decreased. Accordingly, the shaft 334 of the
cooling fan 33 is prevented from coming into contact with
the shaft bearing part 335. Even if such contact has occurred,
abnormal sound or noise due to friction can be reduced to a
tolerable level.

Further, according to the present embodiment, after a
lapse of a predetermined time period or when there is no
change in the attitude of the information processing device
1 any longer, rotation of the cooling fan 33 is returned to that
in the ordinary operation before the control. Accordingly,
cooling performance relative to components that generate
heat can be maintained.

Other Embodiments

In the embodiment, a notebook personal computer has
been described as an example of the information processing
device 1. However, the information processing device 1 may
be any apparatus whose attitude may be changed. Therefore,
the information processing device 1 is not limited to a
notebook personal computer, and may be a tablet personal
computer or the like which does not have the hinge part 11,
for example.

Further, in the embodiment, a fan which cools compo-
nents that generate heat has been described as an example of
the cooling fan 33. However, the cooling fan 33 may be any
fan that cools the information processing device (housing).
Therefore, the cooling fan 33 is not limited to that for
cooling components, and may be a circulation fan or the like
for discharging heat in an information processing device
(housing) to the outside, for example.

Further, other than a fan, any component that has a
rotation member composed of the shaft bearing part 335 and
the shaft 334 as shown in FIG. 4 can be applied also to a hard
disk drive, an optical disc drive, or the like, for example.
This is because a structure in which a shaft which rotates a
hard disk or an optical disc is supported by a shaft bearing
part via a lubricant material could cause abnormal sound or
noise due to rotational friction. In this case, by performing
control similar to that in the flow described with reference to
FIG. 6, similar effects can be obtained.

In an embodiment, when a change in the attitude of the
information processing device (housing) has been detected,
an operation of causing the head of the hard disk to recede
may be performed. When an impact is applied to a hard disk,
the disk may be damaged due to contact between the head
and the disk. Thus, before an impact is applied, the head is
caused to recede in order to prevent damage of the disk.

For example, when the information processing device 1 is
dropped while being carried by a person or collides with
something, an impact is applied to the hard disk and the disk
may be damaged. Here, when the information processing
device 1 is dropped or collides with something, the attitude
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of the information processing device 1 changes before the
drop or collision happens. For example, when the informa-
tion processing device 1 is dropped, the attitude of the
information processing device 1 changes at the time when
the information processing device 1 has left the hands of the
user, and then falls. When the information processing device
1 collides with something, the information processing
device 1 moves toward something, and after the attitude
thereof has changed, collision happens. Therefore, by per-
forming an operation of causing the head to recede at the
time point when a change in the attitude of the information
processing device 1 has been detected, the head can be
caused to recede before the hard disk receives an impact, and
thus, damage of the disk can be prevented.

As presented above, one embodiment has been described
as an example of the technology according to the present
disclosure. For this purpose, the accompanying drawings
and the detailed description are provided.

Therefore, components in the accompanying drawings
and the detailed description may include not only compo-
nents essential for solving problems, but also components
that are provided to illustrate the above described technol-
ogy and are not essential for solving problems. Therefore,
such inessential components should not be readily construed
as being essential based on the fact that such inessential
components are shown in the accompanying drawings or
mentioned in the detailed description.

Further, the above described embodiment has been
described to exemplify the technology according to the
present disclosure, and therefore, various modifications,
replacements, additions, and omissions may be made within
the scope of the claims and the scope of the equivalents
thereof.

The present disclosure can be applied to an information
processing device which includes, inside the housing
thereof, a fan for cooling, heat dissipation, or the like.
Specifically, the present disclosure can be applied to a
notebook personal computer, a tablet personal computer, or
the like.

While one embodiment of the present disclosure has been
described in detail, the foregoing description is in all aspects
illustrative and not restrictive. It will be understood that
numerous other modifications and variations can be devised
without departing from the scope of the disclosure.

What is claimed is:

1. An information processing device comprising:

a sensor configured to detect a change in an attitude of a
housing;

a rotation member cornprising a shaft;

a support for the rotation member; wherein the rotation
member is a cooling fan configured to cool the housing;
and

a control section configured to control the rotation of the
rotation member, wherein

the control section is configured to perform control such
that, when the sensor detects that the attitude of the
housing is changing, the control section stops the
rotation of the rotation member or decreases the rate of
rotation of the rotation member to be lower than that in
an ordinary operation to suppress contact or friction
between the rotation member and the support that may
occur due to temporary misalignment of the rotation
member and the support, and thereafter, when the
sensor no longer detects that the attitude of the housing
is changing, and an original alignment of the rotation
member and the support is present, the control section
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returns the rate of the rotation of the rotation member
to that in the ordinary operation.

2. The information processing device according to claim
1, wherein the sensor includes at least one of an angular
velocity sensor, an acceleration sensor, and a geomagnetic
sensor.

3. The information processing device according to claim
1, wherein the control section performs control such that,
when a value detected by the sensor has become greater than
or equal to a first threshold value, the control section stops
the rotation of the rotation member or decreases the rate of
rotation of the rotation member to be lower than that of the
ordinary operation, and thereafter, when a value detected by
the sensor has become less than a second threshold value,
the control section returns the rate of the rotation of the
rotation member to that of the ordinary operation.

4. The information processing device according to claim
3, wherein the first threshold value and the second threshold
value are set to values different from each other.

5. The information processing device according to claim
1, wherein the sensor detects the changing attitude of the
housing based on movement of the housing in a direction
other than a direction of a rotation axis of the rotation
member and a direction perpendicular to the rotation axis of
the rotation member.

6. The information processing device according to claim
1, wherein when the sensor no longer detects that the attitude
of the housing is changing even if the housing is in an
inclined state, the control section returns the rate of the
rotation of the rotation member to that of the ordinary
operation.
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